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(54) Stand for a portable computer 

(57) A desk stand (40) for a hand-held computer 
(16) allows both variation in viewing angles of the com- 
puter display, and the ability to connect the computer to 
external, peripheral devices. The stand allows clear- 
ance for the computer to mate with a docking port (14) 
which in turn connects to peripheral devices such as a 
modem or a printer. Thus, the capabilities of the com- 



puter are greatly expanded. In addition the computer 
can be positioned on the stand to allow easier access 
to its input tablet. Thus, both right-handed and left-hand- 
ed persons can position the computer so that data entry 
is more convenient. Moreover, the computer can be po- 
sitioned in a manner that reduces glare on the computer 
display unit. 
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Description 

This invention relates to portable computers; in par- 
ticular, this invention relates to a stand that allows a 
hand-held computer to be propped upforthe user's con- 
venience to view the computer display and to be easily 
connected to peripheral devices. 

The need for computer stands has long been ap- 
parent. Such stands allow computer displays to be ad- 
justed to accommodate the user's height and viewing 
angle. Furthermore, stands allow computers to be ad- 
justed in position to accommodate cables that connect 
the computer to other devices, and thus allow comput- 
ers to be located apart from the display. For this reason, 
stands permit office space to be used more efficiently 
and computers to be used economically. 

In the past, computer stands have been developed 
both for desk-top computers (as distinguished from lap- 
top computers), which can interface with external pe- 
ripheral devices, and for pen-based computers. Laptop 
computers as a rule do not require a stand since the 
display is designed to be adjustable in terms of angle. 
Computer stands for desk-top computers are bulky and, 
in order to allow connections to external devices, are 
often merely horizontal platforms which can rotate in on- 
ly one plane. Stands for pen-based computers allow 
more movement, but either to better protect the compu- 
ter or to allow the computer to be carried about easily, 
these stands employ designs which typically do not al- 
low the computer to be connected to external peripheral 
devices. 

Pen-based computers are portable computers 
which allow for information input by e.g. a light or elec- 
tromagnetic pen to, respectively, a light- or electromag- 
netically-sensitive tablet. Their small size renders them 
portable, but does not allow inclusion of a keyboard. 
Their advantage lies in their ability to quickly input data, 
and for this reason they have become popular with 
salesmen, technicians, and delivery personnel. An ex- 
ample of a commercially available pen-based computer 
is the Stylistic 1000 from Fujitsu Personal Systems, In- 
corporated. Pen-based computers are generally held in 
the user's hand or strapped to the user's arm. They are 
planar devices: when not held in the hand, they gener- 
ally lie flat upon a surface. Thus, because the user must 
position himself almost directly over the display to see 
it, viewing is difficult when the computer is lying on a 
surface. Accordingly, stands for these computers have 
been developed to prop the computer up to make view- 
ing easier. 

For example, Prete et al. United States Patent No. 
5,445,266 describes a pen-based carrying case which 
doubles as a computer stand. Figure 1 of Prete et al., 
also Figure 1 herein, depicts a pen-based computer 20 
whose viewing angle may be adjusted by tilting the com- 
puter at various angles about its base 36. The computer 
is supported by the computer carrying case at 12 and 
14, and is attached by securing means (in one embod- 



iment this is VELCRO, which is attached to both the 
computer and the carrying case) at 32 and 42. The car- 
rying case doubles as a stand, and its ends 12, 14, and 
16 form a protective covering. This covering makes it 

5 difficult to attach other devices to the computer. Further- 
more, because the stand uses fastening strips such as 
VELCRO to angle the computer, it may not easily sup- 
port a heavier, more powerful computer or a pen-based 
computer with a port replicator (docking port) that allows 

10 it to quickly connect to peripheral devices. Finally, the 
stand in Prete et al. allows the user to position the com- 
puter at only one orientation and only one angle. Such 
a position may be inconvenient, for example, for a left- 
handed person when the data-entry portion of the com- 

15 puter display is on the right-hand side; such a position 
may also be inconvenient when glare from overhead 
lights shines on one side of the computer display. 

The present invention is directed to a stand for a 
portable computer (e.g., a pen-based hand-held com- 

20 puter) that both allows the computer to be positioned at 
various angles and orientations (portrait and landscape) 
to the user and additionally allows the computer to be 
connected to external, peripheral devices via a docking 
port. The present invention remedies the above-de- 

25 scribed and other shortcomings in prior art computer 
stands. The present stand thus allows a user to position 
the computer to view and access the display more effi- 
ciently. For example, the present stand allows the user 
to locate the data entry (tablet) portion of the computer 

30 nearer to either the user's left or right hand. In addition, 
the stand allows a hand-held computer also to be used 
for desk top purposes. A salesman, once able to only 
do limited tasks on his hand-held computer can, in ac- 
cordance with the invention, use his computer as a desk 

35 top computer to, e.g., type in and print information, or to 
communicate with his home office over an external mo- 
dem. 

The present stand is such that a hand-held compu- 
ter placed on it can be positioned at an optimum (adjust- 

40 able) viewing angle. The stand includes a horizontal 
base, which rests on a surface such as a desk; a frame 
hingedly connected to the base, the computer being 
hung on the frame which can be propped at various an- 
gles relative to the base; and a support which props up 

45 the frame relative to the base. The stand folds flat along 
the hinge so that it can be easily transported. The angle 
of the support relative to the base determines the view- 
ing angle of the computer on the frame. The support en- 
sures ample clearance between the lower portion of the 

50 computer and the base to allow the passage of cables 
between a docking port, mated to the computer, and ex- 
ternal peripheral devices. 

In accordance with one embodiment of the inven- 
tion, an adaptor plate detachably hangs by a flange from 

55 the frame; the adaptor plate is mounted to the computer 
docking port, to which the computer is conventionally 
mated. The docking port further provides a conventional 
electrical connection between the computer and exter- 
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nal, peripheral devices by cable. The support positions 
the frame to allow ample clearance between the docking 
port and the base for the cables. 

In accordance with another embodiment of the 
present invention, there is no adaptor plate; instead the 
docking port (or the computer itself) includes, on a rear 
surface, protruding hooks or flanges or equivalent mem- 
bers which thereby allow the computer or docking-port- 
computer combination to hang from the frame member. 

Reference is made, by way of example, to the ac- 
companying drawings in which:- 

Figure 1 shows a prior-art pen-based computer 
stand; 

Figure 2 shows a hand-held computer mated to a 
docking port supported by a stand; 
Figure 3 shows an exploded view of the structure 
of Figure 2; 

Figure 4 shows a side-view of the structure of Figure 

3; 

Figure 5 shows the structure of Figure 2 without the 
computer; 

Figure 6 shows the structure of Figure 5 without the 
docking port; 

Figure 7 shows the stand of Figure 2 by itself; 
Figure 8 shows a side view of the stand of Figure 7; 
Figure 9 shows the stand of Figure 7 propped up 
and in a collapsed position; and 
Figure 10 shows the computer detached from the 
docking port and adaptor plate. 

Figure 2 illustrates a hand-held computer 16 sup- 
ported by a computer stand 40 in accordance with one 
embodiment of this invention. The lower surface of con- 
ventional hand-held computer 16 is mated to a (mostly) 
conventional docking port 14 which is mounted to an 
adaptor plate 12 (e.g., by screws) which hangs from a 
horizontal member of frame 10 (depicted in Figure 3) of 
the stand 40. The viewing angle of the computer 1 6 may 
be adjusted by inserting the frame leg extension 18a of 
frame 10 into one of various holes 4, and inserting the 
opposing frame leg extension 18b of frame 10 into one 
of the corresponding slots 6 of base 2. 

Hole 4 is one of several in hole adjustment plate 
20a, a member of base 2. Slot 6 is one of several in slot 
adjustment plate 20b, also a member of base 2. Other 
embodiments may substitute a hole adjustment plate 
similar to hole adjustment plate 20a for slot adjustment 
plate 20b, and vice-versa. The only requirement is that 
frame leg extensions 18a and 18b are easily positioned 
such that the angle of frame 10 relative to base 2 is ad- 
justable. Docking port 1 4 conventionally allows the com- 
puter 16 to attach via cables (not shown) to external, 
peripheral devices. The docking port includes a release 
latch 14b, discussed below. Hole adjustment plate 20a 
further defines a hole 22a in which a support leg 24a of 
support member 8a is inserted. (A similar hole 22b, not 
shown in Figure 2, is defined in slot adjustment plate 



20b and in which a support leg 24b of support member 
8b is inserted.). When frame leg extension 1 8a is moved 
between holes 4 in hole adjustment plate 20a and frame 
leg extension 18b, between slots 6 in slot adjustment 

5 plate 20b, support legs 24a and 24b rotate in holes 22a 
and 22b (as shown in Figure 8), thus changing the angle 
of frame 1 0 relative to base 2; thereby the viewing angle 
of computer 1 6 is altered. Supports 8a and 8b are rigidly 
attached e.g. by welds to pivot pins 28a and 28b, re- 

10 spectively, which pivot about pivot points on frame legs 
10a and 10b, respectively Washers 34a and 34b may 
be placed on the pivot pins 28a and 28b to ensure that 
the pins rotate smoothly about the frame legs 10a and 
10b; the location of these washers is not critical. The 

15 triangle formed by support 8a, frame leg 10a, and hole 
adjustment plate 20a (with opposite members, 8b, 10b, 
and 20b) provides a rigid support for frame 1 0, and thus 
the adaptor plate 12 and computer 16. The location of 
the pivot pins and the lengths of the members are cho- 

20 sen so that the area enclosed by base 2 is minimized 
and the weight of computer 16 is directed between the 
supports 8a and 8b and thus increases the stability of 
the assembled stand 40. 

Stiffener 30 ensures that frame legs 10a and 10b 

25 are spaced rigidly apart (while still allowing sufficient 
flexibility for frame legs 1 0a and 1 0b to be bent and thus 
frame leg extensions 18a and 18b to be inserted into 
and out of holes 4 and slots 6). Similarly, stiffener 32 
attaches to supports 8a and 8b and ensures that they 

30 are rigidly spaced apart and held firmly against frame 
legs 1 0a and 1 0b in order to configure the support trian- 
gle; because the frame legs 10a and 10b are attached 
to each other, they can be moved in unison for easy ad- 
justment. Feet 39 ensure that stand 40 neither slips on 

35 nor scratches the surface it rests on. 

As depicted here, the base, frame, and support are 
made of heavy gauge wire. Other embodiments may 
use other materials and configurations, including metal 
or plastic plates with cutouts, the requirement being that 

40 they support a hand-held computer and its associated 
attachments. 

Figure 3 depicts an exploded view of Figure 2 with 
computer 1 6 removed from docking port 1 4 and adaptor 
plate 1 2 removed from frame 1 0. Figure 3 depicts reliefs 

45 36a and 36b or the frame which, as discussed below, 
allow the stand to accommodate a computer with han- 
dles on its rear surface. Figure 4 is a side view of the 
structure of Figure 3. 

Hand-held computer 16 is of a generally-available 

50 commercial type such as the above-mentioned Stylistic 
1000 from Fujitsu Personal Systems, Incorporated. 
Docking port 1 4 is also of a generally-available commer- 
cial type such as the Stylistic 1000 Port Replicator with 
the below-described modifications. 

55 Figure 5 depicts the structure of Figure 2, but with- 
out the computer 16. Figure 5 thus more clearly shows 
the adaptor plate 12 to which is attached docking port 
1 4. In this embodiment, adaptor plate 1 2 includes flange 
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12c which hangs on the upper horizontal portion 10c of 
frame 10 as shown in Figure 4. Adaptor plate 12 has 
similar flanges 1 2a and 1 2b on the perimeter of its open- 
ing, which allow it to be hung from the horizontal portion 
10c of frame 10 in either a portrait or landscape orien- 
tation of the display of computer 16. This is only one 
configuration of the adaptor plate; other configurations 
are possible, allowing the plate to hang in a variety of 
positions on the frame 10. Adaptor plate 12 is made of 
e.g. sheet metal or plastic. 

Figure 5 further shows docking port 1 4, which is at- 
tached by e.g. screws (not shown) to adaptor plate 12 
at holes 38a and 38b (as shown in Figure 6), and which 
conventionally includes an electrical connector 14a and 
spring-loaded quick-release latch 14b. (The docking 
port 1 4 is altered from its commercially available version 
by inclusion in its rear surface of suitable screw holes 
or other fastening devices for mounting to adaptor plate 
12.). In this embodiment connector 14a connects com- 
puter 16 (not shown here) to external, peripheral devic- 
es (not shown) such as a modem, keyboard, printer, or 
external memory. (The surface of the docking port 14 
opposite the connector 1 4a conventionally includes oth- 
er connectors which attach to cables routed to the ex- 
ternal devices. These cables pass through the area be- 
tween parallel supporting members 8a and 8b.) . Con- 
nector 14a is a standard computer data connector with 
sufficient pins to support connections to peripheral de- 
vices. When the release latch 14b is in the "engage" 
(normal) position, the corresponding computer 16 port 
connector (not shown), which allows signals to be ex- 
changed between the computer 16 and external devic- 
es, is securely mated to the connector 14a. In this posi- 
tion, a protrusion connected to the release latch 14b, 
shown in Figure 10 at 14c 1 , inserts into a female recep- 
tacle on one side of the computer 1 6 (not shown) to hold 
the computer 16 firmly to the docking port 14. A fixed 
protrusion 26 on the opposite side of the docking port 
14 inserts into a female receptacle on the opposite side 
of the computer 1 6 (not shown) to further hold the com- 
puter 1 6 to the docking port 1 4. When the release latch 
1 4b is in the "release" position (i.e. , the user presses the 
release latch 14b), the protrusion on the release latch 
14b, shown in phantom in Figure 10 as 14c, is disen- 
gaged from the female receptacle on the computer 16 
(not shown). 

Figure 7 illustrates the stand 40 without the docking 
port or adaptor plate. This figure illustrates the horizon- 
tal member 10c on which the adaptor plate 12 flange 
hangs. (In this embodiment frame 10 includes reliefs at 
36a and 36b so that the stand 40 can accommodate 
computers with different-sized handles on their rear por- 
tion. Modifications to accommodate other variations of 
computer handles or other attachments to the computer 
are also within this invention.). The versatility of frame 
1 0 allows the viewing angle to be adjusted by easily flex- 
ing the frame leg extensions 18a, 18b and inserting 
them into various holes 4 and corresponding slots 6. 



These adjustments are depicted in phantom view in Fig- 
ure 8, which depicts a side view of the stand 40 with the 
frame 10 at various angles to the base 2. 

Figure 9 depicts the stand 40 in an open position, 

5 and, in a phantom view in a collapsed (folded) position. 
Figure 10 (which does not show the stand) illus- 
trates in a partially exploded view the docking port 14 
attached to the adaptor plate 1 2, and how the computer 
1 6 mates to the docking port 1 4. 

10 Although the present invention has been described 
with reference to particular embodiments, the descrip- 
tion is exemplary only and not limiting. 

Various adaptations and combinations of features 
of the embodiments disclosed will be apparent to those 

15 skilled in the art and are within the scope of the present 
invention as defined by the following claims. 
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Claims 

1. An apparatus for supporting a portable computer, 
comprising: 

a base; 

a frame hinged to the base; 
a support in contact with the base and frame 
thereby to prop the frame at an angle to the 
base; and 

an adaptor having a portion to hang on an upper 
part of the frame and having mountings to se- 
cure thereto a docking port for the portable 
computer. 



2. The apparatus of Claim 1, wherein one surface of 
35 the adaptor attaches to the docking port and an op- 
posite surface defines at least one flange for hang- 
ing on the upper part of the frame. 
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3. The apparatus of Claim 2 wherein the opposite sur- 
face of the adaptor defines at least three flanges, 
two being orthogonal to one another. 

4. The apparatus of Claim 1 ,2, or 3, wherein the base 
includes a first adjustment plate, which accommo- 
dates a first leg extension of the frame, and a sec- 
ond adjustment plate, which accommodates a sec- 
ond leg extension of the frame, whereby a location 
of the first leg extension in the first adjustment plate 
and the second leg extension in the second adjust- 
ment plate defines the angle of the frame to the 
base. 

5. The apparatus of Claim 1 ,2,3, or 4, wherein in a col- 
lapsed position the base, frame, and support lie flat. 

6. The apparatus of any preceding claim wherein the 
support comprises two parallel, spaced-apart mem- 
bers, one connected to each side of the base and 
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each side of the frame. 

7. The apparatus of any preceding claim wherein the 
base, frame, and support are of wire. 

5 

8. The apparatus of any preceding claim wherein the 
base, frame, and support are of metal. 

9. The apparatus of any of claims 1 to 6 wherein the 
base, frame, and support are of plastic. 10 

10. The apparatus of Claim 4 wherein the support in- 
cludes two portions, and one support portion inter- 
sects the base at one fixed pivot point at a rear of 

the first adjustment plate, and a second support por- is 
tion intersects the base at another fixed pivot point 
at a rear of the second adjustment plate, such that 
the center of gravity of the frame and the adaptor 
plate together lies above the base. 

20 

11. An apparatus comprising: 

a base; 

a frame hinged to the base; 

a support in contact with the base and frame 25 
thereby to prop the frame at an angle to the 
base; and 

a portable computer assembly having a mount- 
ing to hang on an upper part of the frame. 

30 

12. The apparatus of Claim 11 wherein the portable 
computer assembly includes a portable computer 
mounted to an adaptor, the adaptor hanging on the 
upper part of the frame. 

35 

13. The apparatus of Claim 11 wherein the portable 
computer assembly includes a portable computer 
and a mated detachable docking port, the adaptor 
being mounted to the docking port. 

40 

14. The apparatus of Claim 11 wherein the portable 
computer assembly is hung on a horizontal portion 
of the frame by a curved member on a rear surface 
of the portable computer assembly. 

45 

1 5. A method of supporting a portable computer assem- 
bly for adjustable viewing, comprising the steps of: 

hanging the portable computer assembly on a 
stand using protrusions on the rear portion of so 
the portable computer assembly; and 
tilting the stand to put the computer at a partic- 
ular angle for viewing of a display of the porta- 
ble computer assembly. 

55 
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